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02-088, appendix 1, 1/3

CHI e BOSCH

actuator module

high pressure
connector

valve plate filter
valve S ~ g
ﬁ"' - Federhiilse
nozzle \gﬁ f}(/” iy

--f
“r' hydraulik amplifier

throttle plate

“{‘_m“—m
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CRS-Injektor
CRI7-Piezo

BeBetter BeBosch

Actuator module EF
Body FB/EF
Membrane FB

Amplifier module EF
Amplifier piston E
Amplifier body FB/ EF

Valve piston FB/ EF

Valve plate FB/ EF

Valve bolt EF

Electrical connector FB

O-Ring FB

Edge filter FB

P O-Ring FB

Connector overmold EF

-Backflow connector FB

O-Ring FB

Aktuator shoulder FB

Aktuator FB

Throttle plate_FB/ EF

Nozzle module EF

Nozzle body EF

Nozzle spring FB

Nozzle needle EF Spring plate FB

Nozzle nut FB Adjusting wash_er FB/ EF

——--_'-'-—.- . - =
Adjusting shim FB

Tube spring FB

Sealing ring FB

Valve piston spring FB
Adjusting washer FB/ EF
Valve spring FB

Aktuator tip FB

Sleeve FB

CuligemeinEF-FEWbersicht EF-FB C-Muster

BOSCH _
I

ki
BaW/FEB5 11.02
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02-088, appendix 1, 2/3

CRIPZ.-Piezo BOSCH

Function of the 3/2-valve
1) Startposition 2) Needle opens 3) Needle closes

Z-throttle

Hencile » Bypass closed * Bypass open
= gail pressure » regular CR-function « two Z-throttles
B System pressure with A/Z-throttle

i:l Control volume pressure

ﬂ AN

PSA PEUGEOT CITROI'm




BeQIK

+ Windonatientiorung
BoBetler BeBosch

02-088, appendix 2, 3/6

CRIP-Piezo-nozzlemodul BOSCH

operating principle of nozzlemodul

needle opening needle closing

alve seat 2
AlZ- throttle
Z- throttle
control
volume
- valve seat 1 opened - valve seat 1 closed
- valve seat 2 closed - valve seat 2 opened

KE/EHD2-Ka 404 187e, 06.06.02
& Alle Rechte bei Robert Bosch GmbH, auch fiir den Fall von Schutzrechisanmeldungen. Jede VerfUgungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.

T e ——
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02-088, appendix 1, 3/3

CRIP2-Piezo BOSCH

Refilling of hydraulic amplifier

» Zeit
i (|
Amplifier pressure
hydraulic TE e,
A -y p
arapliner -~ 020 Gp e e e o s k
T ——Tk - Z&It
: !
L} 1
1 1
: :
M i ‘ﬁvampllﬂer /
] 1
] 1
Prai = : Zeit
B e
Psystem leakage refilling
Er Preakage (PK > Pays) (Pr<Pays)
DS/EIFZ 283e 0082 Ah
% Alls Rechie bei Robert Bosch GmbH, auch fur den Fall von Schulzrechisanmeidungen Jede Verligungsbefugns, wie Kopier- und Weitergaberechl, besuns. 1 2

s ——

* 4 - +)
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02-088, appendix 2, 2/6

CRIP-Piezo-nozzlemodul  (06/02) [ :={el{e{y

configuration and terms of nozzlemodul

AlZ-throttle
Z-throttle

control volume (@ 3,5 mm)

spring cap

spring (14 N, 30 N/mm)

compensating plate

needle
(guidance-@ 4,0 mm)

body
(p nozzle
size)

seat: ZHI 1,8x1,95 C20
(G-dimension 2,0 ym)

BeQlK

i
Siedeeaa | KS/IEHD2-KG 404 1876, 06.06.02
| BeBetler BoBosch | @) Alle Rechie bel Robert Bosch GmbH, auch fiir den Fall von Schutzrechtsanmeldungen. Jede Verfligungsbefugnis, wie Kopier- und Waitergaberecht, bei uns

A
|

WY D S—
PSA PEUGEOT CITROEN l



02-088, appendix 2, 1/6

BOSCH

conception: comparison with CRIP1/2-solenoid

« Actuation with 3/2-valve
=>» Increasing of needle closing (2xZ-throttle)

» Ballistic needlelift 0,9 mm in nozzle (combined with IMA):
= Better correlation of check point

* Integrated control volume with direct hydr. needle actuation :
=» Minimization of mechanical radial forces

» Without valve staff:
=» Reduction of moved mass
=> Increasing of stiffness (reduction of dead time)
=» Reduction of stat. seat load

* Decoupling of guidance- and sealing function
=» no leakage when valve is closed
=>» Guidance is closer to seat

* Uniform needle for sachole/VCO (seat depht 26,33)

» Same hydraulic configurations (sprayhole, flow rate,..) available

= Gt
e ationng | KS/EHD2-Ks 236 184._7&, 05.06,02
BeBetter BeBosch

@ Alle Rechte bei Robert Bosch GmbH, auch fir den Fall vorr Schutziechtsanmeldungen, Jede Verfigungsbefugnis, wie Kopier- und Weitargaberascht, bel uns.

7 R ——
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CRI3.x: Nozzle Module BOSCH

Comparison of seat geometries

solenoid valve systems piezo controlied systems

ZHI (CRI1 Z1 5.11 (CR2.x) ZHI-D
1.8x2,14 1.8x2,14 1,8 X 1,95

FEER R

(R

FEER R

01102002 | Intern | OBE1 3BD 1

& Alie Rechte bei Robert Bosch GmbH, auch fir den Fall wvon Schutzrechisanmeidungen. Jede Verfligungsbefugnis, wie Kopier-
OE/EDF3-Ohnmacht

PSA PEUGEOT CITROEN

und YWetergaberechie, bei uns.
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BOSCH

Change of Hydraulic-seat-diameter (principle)

DSy 4
[mm] after DL

A Drift
P& | Optimized Drift ~_ 1

[bar] PO-Drift because of

ZHI-D
before DL

Effect of
assistance
pressure

| |

1 1 >
09.10.2003 | Intern | D651 280 b !:._f
& Alle Rechie bei Robert Bosch GmbH, auch fiir den Fall von Schutzrechizsanmeidungen. Jede Yerfigungsbefugnis, wie Kopier- [ ar} 5

OS/EDP3-Ohnmacht

PSA PEUGEOT CITROEN l
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DW12 BTED4: Nozzle Typs

@ g2 f > S= S S S3 Sa
1 ES EX | Bk ER= ER= I %
@ a3 j=A @ @ = @ = @ = @~
[] L]
DWH1 DW2 | DW3 | Dw41 | DW4.2 | DW4.3 | DW4.4 | DW4.5
Typ p-Sac p-53c U-sac p-sac p-sac U-s3c U-53C U-S3c
NsL 7 7 7 7 7 7 7 7
Qrya [cm3/30s] 380 400 400 400 400 400 400 400
k-Factor 2.0 2.0 20 1.0 05 15 1.5 1.0
1 0,84 0875 | 0,845 0,755 0,71 0.81 0.79 0,78
HE-Grad_Simu [%]] & 30 5 10.5 10,5 135 10.5 13,5
DSP[um] 131 133 136 143 147 138 140 141
High angle [] 78 78 75 78 78 78 78 78
LSP [mm] 0.75 0.65 0.6 0.75 075 0,75 0.75 0.75
LSPR [mm] 0,78 0677 | 0625 0,780 0780 | 0780 0,780 0,780
Meedle seat THI-D ZHID ZHD ZHID ZHID ZHHD ZHID ZHD
AE A7 171 418 S37 171 447|437 171 181437 171 412 | 437 979 4201438 171 421 (432 179 422
1) Redefined 09.07. (new Information) ' '
Best compromize Best emissions

similar to V2 Dv6  Best coking

mnd mA et vnrserby nokhf Wie rocerus all nobte {izrmenl o ;
event of HETE | R RN l._;' manta Vye ress -".:-\.III LEE® LRI of disposal such as

T —
VYo IEHT T 48T
bacijmin LI QN I 5 Sl
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12 34 56 &)

+(5&(+ <= 7>"G11 0 > 11 ? "

@ A #3 @ A7 3 @ A #3 @ A #3

45 @A & G a ag
( H ’$1 ] J
7,7
I @A % -
E=50)e & & & &
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CRI3.x nozzle module DW 12 BTED4 BOSCH

Qhyd - hydraulic flow definition

Basis: A 437 171420 (DW4.3)
without hydraulic package: sgare shaped needle
=+ ,measured” property:

« Qhyd with needle (lift 0.25 mm) 408 cm?®/30s
=+ frozen” properties:

« Qhyd without needle 455 cm?/30s

» spray hole diameter DSP 143 pm
New Layout: A 437 171582 (DW4.3) No change

hydraulic package: triangular shaped needle in spray geometry

=+ Wwith frozen” properties from ... 420

« Qhyd without needle 455 cm?/30s
» spray hole diameter DSP 143 pm
+ new . Qhyd with needle (lift 0.7 mm) XXX _
2432004 | D192 483 N AR
f:j:?::f: S'Jc:::rr‘r'gh;re: Tn:::ipzljtirg.ﬂs SRS S preesty s e sl e e e == GS."EDF‘S-Dhnmac:t h‘;ﬁ“ﬁj
: e N i o

PSA PEUGEOT CITROEN l



CRI3.x nozzle module DW 12 BTED4 BOSCH

Qhyd - Verification
Verification of new layout: A 437 171 582

(number of checked parts: 53) measurements
» frozen® properties l,
« Qhyd without needle 455 cm?/30s | 453,3 cm?/30s
= spray hole diameter DSP 143 pm v

< verification of old hydraulic layout: (parts: 10)
needle change: triangular shaped - sqare shaped

________________________

« Qhyd with needle (0.25 mm)i drawing ...420
| 408 cm*/30s 1408,7 cm?*/30s v

= ,measured” property: drawing ...582
« Qhyd with needle (0.7 mm) | 913 cm®min |912,8 cm*/min

3202004 | 0182 483 N5 £

E Robert Bosch GmbH reserves all rights even in the event of Indusinal property nghts. We reserve 3l rights of disposal such as 2 b—ﬂj

copying and passing on to third parties. DE/EDF3-Ohnmacht e
— A - - -

PSA PEUGEOT CITROEN l




02-088, appendix 3, 1/2

BOSCH

]

. Ballistic injector |+ A

Conventional injector

¢
:

* Rail pressure: 25, 80, 120, 160 MPa

DSIEIPZ 188 0022_mt

LAl Reehne b Rebar Boseh Gl At for gee = allvor SchuZrechtsanmelaungen. Jek Vorugurgsheugris, wie soper- und Weitorgabicrecht. bei uns 2



02-088, appendix 4, 1/3

BOSCH

CRIP2-Piezo
Comparison to CRIP2-MV

Rated power (pg,; = 1600 bar, Q = 65 mm?)

1700

| | 1600 E

| 1500 5
| 1400 %s
10
a5 |
20 |

15 |

10|

¥ _BVI [ barl

-
[
| X
(=]
I INT 3 [A]

DX [deg]
i
DS/EiIPZ 283e 0082 Ah |
¥ Lile Rechie ber Rebert Bosch GmhH . auch fur den Fall von Schulzrechisanmeldungen Jede Verfigungsbelugnis, wie Kopier- und Weitargaberachy, bel uns. 6 |

HM P ————
- o PSA PEUGEOT CITROEN l
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02-088, appendix 5, 4/8

g

2

8

£

Ansteverspannung (1.0047A/E), Einspritzveriauf (16.608TmV/E)

TTNr B445400034/1 FD 19214 InjNr 0008V Sondermessu
.i. = . '}. T e :.!!.L.J.,{..:;i.“_'r, i e
i il
; xr
! rE .
H | Sl \
: r}-? ]
E --:." _L ..........
B i
" ! ; ....... _.-‘;l &
= i e ot
—— %o TS . ST I B e
i | : nick 2 RGhay HE 2005
i I 4 shussssasannnnfissaaannry i ¥ qumrman
|
i
L
i : i
! .
E dreognd s~ s i -+
¥ 1 Bt H
..i.... & rara 1.-1" ------ .::\_‘1
: ! z \-,
| H e v
PPN INRPRBNSSN S RNSS S— e T R
e i : %
..................... - = '....._F } 1\'
E “:.:-“'J!:'ln ........... : ..\.1 ...............
L o LI
i : .'J“.;-.-::_E:. SRS g
0t .....E. . :P___,,,..r_,__..}‘, P _:‘ ﬂ'_- R ..-.E.......a_-.-::‘-."-lv"‘ .....
! ; i i

0 05

1 15
t [ms]

" & Alle Rochic bei Rohert Boach Grobil. auch fir den Fall vom Schutrrechmanmoldunsen Jede Verflrunenhs faenie. wie Kooker- und Weilkerzaberecht hei ung.
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Typical Metering Accuracy of CRS3

Typical Tolerances for CRS3 (Solo-Injections)

— L
Io rating Point e New System
£e g Calculation y
Injector Contribution
Total
System
Setup Tolerance y
i Tolerance | Tolerance
Tolerance | Reduction with I0A
of Injector| by IQA
Low ldle, MI yes +/-1.5 -0.80 +/-0.70 +/-0.65
Emission Point, Pl no +/-0.7 -0.20 +/-0.50 +/-0.56
Emission Point, M| yes +/-2.5 -1.50 +/-1.00 +/-0.80
Full Load, MI yes +-1.17
+/-4.0 -2.50 +/-1.50
Full Load. Ml no +/-1.63

Setup Tolerance:
Tolerance with 1QA:

Total System Tolerance:

1/21/2004 | 481 11370e

£ Hober Bosch GmbH resenves all ights even in the &

snmsnm anr nassinn an tn thi narties

v=nt of industrial property rights. We reserve ali righis of disposal such as

3s-Spread of all _good” injectors when QA is applied.

max. allowed deviation from Setpoint-Quantity in End-of-Line Control

Js-Tolerance of complete System including 1QA (single Injections only)
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